The chemopreventive isothiocyanate sulforaphane reduces anoikis resistance and anchorage-independent growth in non-small cell human lung cancer cells.
The capacity of cancer cells to resist detachment-induced apoptosis, i.e. anoikis, as well as anchorage-independent growth are crucial prerequisites for tumor metastasis. Therefore, agents interfering these properties may provide novel anti-metastatic strategies. Sulforaphane (SFN), an isothiocyanate found in cruciferous vegetables, is known as a potent chemopreventive agent, but its effect on anoikis resistance has not been investigated. In this study, two non-small cell lung cancer (NSCLC) cell lines, A549 and CL1-5 cells, were treated with SFN under either suspension or adhesion conditions. SFN exhibited more potent cytotoxicity against suspending rather than adherent cancer cells. The selective cytotoxicity was due to the induction of anoikis, as evident by chromatin condensation, Annexin V binding, and activation of the mitochondrial apoptotic pathway. SFN also inhibited NSCLC cell to form spherical colonies, suggesting that anchorage-independent growth was prevented by SFN. Consistently, SFN treatment led to inactivation of FAK and Akt, down-regulation of β-catenin, and up-regulation of the cyclin-dependent kinase inhibitor p21. Because A549 cells with wild-type p53 are more sensitive to SFN than p53-mutant CL1-5 cells, p53 dependency of SFN responses were determined in p53-knockdown A549 cells. Knockdown of p53 attenuated the ability of SNF to inhibit anoikis resistance and sphere formation in A549 cancer cells, suggesting that the presence of p53 in NSCLC cancer cells is involved in the sensitivity to SFN. These results provide new insight into mechanisms underlying the chemopreventive ability of SFN and suggest a potential benefit of SFN to interfere with tumor metastasis.